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Preface
The phenomenon of shock wave reflection was first reported by the distinguished philosopher Ernst Mach in 1878. Its study was then abandoned for a period of about 60 years until its investigation was initiated in the early 1940s by Professor John von Neumann and Professor Bleakney. Under their supervision, 15 years of intensive research related to various aspects of the reflection of shock waves in pseudo-steady flows were carried out. It was during this period that the four basic shock wave reflection configurations were discovered. Then, for a period of about 10 years from the mid 1950s until the mid 1960s, investigation of the reflection phenomenon of shock waves was kept on a low flame all over the world (e.g . Australia, Japan, Canada, U.S.A., U.S.S .R., etc .) until Professor Bazhenova from the U.S.S .R., Professor Irvine Glass from Canada, and Professor Roy Henderson from Australia reinitiated the study of this and related phenomena. Under their scientific supervision and leadership, numerous findings related to this phenomenon were reported. Probably the most productive research group in the mid 1970s was that led by Professor Irvine Glass in the Institute of Aerospace Studies of the University of Toronto. In 1978, exactly 100 years after Ernst Mach first reported his discovery of the reflection phenomenon, I published my Ph.D. thesis in which, for the first time, analytical transition criteria between the various shock wave reflection configurations were established.
For reasons which for me are yet unknown, the publication of my Ph.D. findings triggered intensive experimental and analytical studies of the shock wave reflection phenomenon over a variety of geometries and properties of the reflecting surface and in a variety of gases . The center of the experimental investigation was shifted from Canada to Japan, in general, and to Professor Kazuyoshi Takayama's research laboratory, in particular. Under his supervision flow visualization techniques reached such a stage that the phrase "cannot be resolved experimentally " almost ceased to exist in the scientific dictionary . viii Preface
In the same year that I published my Ph.D. thesis, I published my first journal paper related to the shock wave reflection phenomenon. This paper, entitled "Nonstationary Oblique Shock Wave Reflections: Actual Isopycnics and Numerical Experiments" was coauthored by myself and my Ph .D. supervisor, Professor Irvine Glass. In the conclusion to this paper we wrote" Undoubtedly, numerical codes will evolve in the future which will reliably predict not only RR and SMR but also CMR and DMR in real gases." I wish my lottery predictions were as successful as this prediction, since probably the most remarkable progress in the study of the shock wave reflection phenomenon in the past decade was made by American computational fluid dynamicists, who demonstrated that almost nothing is beyond their simulation capability. At one time it was feared that the computational fluid dynamicists would put the experimentalists out of business. Fortunately, this did not occur, and today experimentalists, computational fluid dynamicists, and theoreticians work together in harmony under the orchestration of Professor John Dewey, who realized, exactly 10 years ago, that scientists interested in the reflection phenomenon of shock waves will benefit the most if they meet once every year or two and exchange views and ideas. In 1981 he initiated the International Mach Reflection Symposium, which became the framework for excellent cooperation between scientists from all over the world who are interested in better understanding the shock wave reflection phenomenon.
As a final remark I would like to point out that this book comes as close as possible to summarizing almost all that I know about shock wave reflection phenomena from a phenomenological point of view. Fifteen years ago, when I first met Professor Irvine Glass, I knew nothing about the reflection of shock waves. When he assigned me the investigation of this phenomenon, I thought that it would take a lifetime to understand and explain it. Now I can state wholeheartedly that I was lucky to have been assigned to investigate this fascinating phenomenon, to have met and worked under the supervision of Professor Irvine Glass, and to have become a part of a wonderful group of scientists from all over the world with whom I have been collaborating throughout the past years, and with whom I hope to continue collaborating in the future. 
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